REVIEW ARTICLE

Social Determinants of Health Associated
With the Development of Sepsis in Adults:

A Scoping Review

OBJECTIVE: Evaluating risk for sepsis is complicated due to limited under-
standing of how social determinants of health (SDoH) influence the occurence of
the disease. This scoping review aims to identify gaps and summarize the existing
literature on SDoH and the development of sepsis in adults.

DATA SOURCES: A literature search using key terms related to sepsis and
SDoH was conducted using Medline and PubMed.

STUDY SELECTION: Studies were screened by title and abstract and then full
text in duplicate. Articles were eligible for inclusion if they: 1) evaluated at least
one SDoH on the development of sepsis, 2) participants were 18 years or older,
and 3) the studies were written in English between January 1970 and January
2022. Systematic reviews, meta-analyses, editorials, letters, commentaries, and
studies with nonhuman participants were excluded.

DATA EXTRACTION: Data were extracted in duplicate using a standardized
data extraction form. Studies were grouped into five categories according to the
SDoH they evaluated (race, socioeconomic status [SES], old age and frailty,
health behaviors, and social support). The study characteristics, key outcomes
related to incidence of sepsis, mortality, and summary statements were included
in tables.

DATA SYNTHESIS: The search identified 637 abstracts, 20 of which were in-
cluded after full-text screening. Studies evaluating SES, old age, frailty, and gender
demonstrated an association between sepsis incidence and the SDoH. Studies
that examined race demonstrated conflicting conclusions as to whether Black or
White patients were at increased risk of sepsis. Overall, a major limitation of this
analysis was the methodological heterogeneity between studies.

CONCLUSIONS: There is evidence to suggest that SDoH impacts sepsis inci-
dence, particularly SES, gender, old age, and frailty. Future prospective cohort
studies that use standardized methods to collect SDoH data, particularly race-
based data, are needed to inform public health efforts to reduce the incidence of
sepsis and help clinicians identify the populations most at risk.

KEY WORDS: critical care; prognostic; scoping review; sepsis; social
determinants of health

epsis is the life-threatening host response to infection (1). In 2017, there

was an estimated 48.9 million cases of sepsis globally, with a mortality

rate of 30%, accounting for roughly 19.7% of all deaths (2, 3). It is also
associated with an enormous financial cost, estimated to upward of $1 billion
in 2018 and accounting for nearly 2% of all healthcare spending, in Ontario
(4). Although we understand that access to health care affects mortality, less is
known about the impacts of social determinants of health (SDoH), particularly
in high-income settings.
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The World Health Organization defines SDoH as
“the conditions in which people are born, grow, live,
work, and age (5).” For centuries, poverty has been un-
derstood to be associated with poor health outcomes,
but research over the past few decades has expanded
this understanding to include additional factors such
as race, education, social status, and levels of social
support (6). A study analyzing national data from 2001
in the United States found that avoidable factors asso-
ciated with low education status accounted for almost
half of all deaths in adults (7). More recently, research-
ers have identified Black and South Asian individu-
als as being at a higher of COVID-19 infections and
mortality, respectively (8, 9). However, these risks were
partially attributable to socioeconomic status (SES),
education, occupation, and housing status. Given that
SDoH have been associated with the incidence and out-
comes of multiple health conditions and, particularly,
sepsis due to COVID-19, understanding the relation-
ship between SDoH and sepsis is important. To date,
there has not been a review summarizing the literature
on SDoH and sepsis, despite the known importance.

The purpose of this scoping review is to address
gaps in the current literature on the association be-
tween SDoH and the development of sepsis in adults.
The current Surviving Sepsis Campaign provides
guidelines for sepsis management but has no recom-
mendations for identifying patients at higher risk for
developing sepsis (10). Understanding the impact of
SDoH on sepsis incidence would provide information
on the most vulnerable populations and could alert
healthcare professionals and guide clinical care. This
may prove helpful given the current healthcare land-
scape, where many COVID-19 positive patients have
died of sepsis, and the disproportionate impact on
racialized communities (8, 9). Overall, understanding
how SDoH influences sepsis development is important
for directing public health and clinical efforts aimed at
reducing health disparities.

MATERIALS AND METHODS

Protocol and Registration

The scoping review was conducted and reported in ac-
cordance with the criteria identified by the Preferred
Reporting Items for Systematic review and Meta-
analyses extension for Scoping Reviews guidelines (11).
The study was a retrospective analysis of previously
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published literature, and therefore, approval from re-
search ethics board was not needed. The protocol for
this study was published in BMJ Open (12).

Search Strategy

A literature search was conducted using Medline and
PubMed to identify primary studies that examined the
effects of SDoH on the development of sepsis between
January 1970 and January 2022. The search terms in-
cluded a combination of key terms related to sepsis
(sepsis odds ratio [OR] septicemia OR septic shock
OR systemic infection OR bacteremia) and one of
the defined SDoH. These SDoH included SES, race,
substance-related disorders, social support levels (in-
dependent, living with family, or living in a long-term
care facility), registration with a family doctor, mental
illness, alcohol use, smoking status, frailty, and gender.
Additionally, the reference lists of included research
articles and published reviews were searched to iden-
tify other potentially eligible studies. The search was
restricted to studies written in English and involving
human participants. A sample search can be found in
Supplemental File 1 (Appendix 1, http://links.lww.
com/CCX/B30).

Study Selection

Two reviewers (ES., C.M.) independently evaluated all
articles, first by title and abstract followed by full-text
review. Disagreements were resolved by discussion
with a third reviewer (A.E.E-R.). Articles eligible for
inclusion in the review met all the following criteria:

1) Studies examined the effect of at least one of the following
SDoHs (i.e., SES, race, substance-related disorders, social
support levels, registration with a family doctor, mental ill-
ness, alcohol use, smoking status, frailty, and gender) on the
development of sepsis.

2) Study participants were adults 18 years or older.

3) Studies were written in English between January 1970 and
January 2022.

Systematic reviews and meta-analyses, editorials, com-
mentaries, letters, and studies with nonhuman partici-
pants were excluded.

Data Extraction

The relevant data were extracted by two reviewers
(ES., C.M.) from the included studies using a stan-
dardized data extraction form. The following data
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Figure 1. Flowchart of literature identification, review, and selection.

were extracted: study characteristics (year of publica-
tion and country of origin), study design, number of
participants, results examined in each study, and a de-
scription of the key findings related to the effects of
SDoH studied on the development of sepsis. Although
risk of bias (RoB) assessments and quality assessments
are not typically performed in scoping reviews (13), an
analysis of the methodological quality of each study
was performed using the appropriate Joanna Briggs
Institute (JBI) critical appraisal checklist (12). This was
done to determine the limitations of included studies
and inform discussions on how future studies should
be conducted.

Analysis

To guide the reporting of the results, the SDoH were
grouped into the following categories: race, SES, old
age and frailty, health behaviors (i.e., smoking status
and alcohol use), and social support. Included stud-
ies were classified into the category they were most
relevant to and synthesized within each of these cat-
egories. When studies reported similar findings, they
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were reported in parallel, whereas studies reporting
contrasting results were compared, where appropriate.
Given the purpose of a scoping review, no statistical
analysis was performed (13).

The characteristics of the studies, including country
of origin, methodology, sample size, and popula-
tion, as well as key results related to the incidence of
sepsis, of each included study were summarized in ta-
bles. Mortality outcomes and summary statements of
overall key findings, as described by the study authors,
were also included in tables.

RESULTS

Selection of Sources of Evidence

The search strategy yielded 637 abstracts, and 32 addi-
tional studies were identified through citation search-
ing. Ninety-five articles were reviewed in full text, of
which 75 studies were excluded (Figure 1). The re-
maining 20 were included in the review. A list of all
included studies can be found in Supplemental File 1
(Appendix 2, http://links.lww.com/CCX/B30).

www.ccejournal.org 3


http://links.lww.com/CCX/B30

Sheikh et al

Characteristics of Source of Evidence

Of the 20 studies that met the inclusion criteria, there
were 15 retrospective cohort, four prospective cohort,
and one case-control study. Each study examined the
relationship between sepsis and an SDoH (six race
studies, five SES, four old age and frailty, two health
behaviors, two gender, and one social support). No
studies evaluating registration with a family doctor
or mental illness as a social determinant for sepsis
were identified. Studies were published between 2000
and 2019; however, the earliest enrollment of patients
within studies began in 1979. Sixteen of the studies
were conducted in the United States, whereas the re-
maining studies were conducted in Europe. Study size
varied greatly between studies, with the smallest co-
hort of 327 patients and the largest cohort of nearly 1
million. The percentage of women in the study ranged
from 21.0% to 58.1%. The study characteristics are pre-
sented in Table 1.

Critical Appraisal Within Sources of Evidence

The 19 cohort studies and one case-control were evalu-
ated using the JBI checklist for their respective study
types. Common methodological concerns were the
study’s exposure measurement, the identification of
confounding variables, and strategies to address con-
foundingvariables. RoB analysis for each study with jus-
tification is found in Supplemental File 1 (Appendix 3,
Tables 1 and 2 and Fig. 1, http://links.lww.com/
CCX/B30).

Race

Six cohort studies investigated the impact of race on
the development of sepsis, and four identified a higher
risk of sepsis development in Black patients compared
with White patients (14-17) (Table 2). In contrast, two
studies found that White patients had a higher inci-
dence of sepsis compared with Black patients (18, 19).
Fifty percent of the studies also investigated at least
one non-White and non-Black population.

There were three studies that looked at the incidence
of sepsis in non-White and non-Black patients, which
had conflicting findings. The study including Asian
patients found that they were most likely to develop
post-traumatic sepsis (17). However, data on sepsis
development in Hispanic patients were inconsistent.
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Compared with White and Black patients, studies re-
ported both an increased and decreased risk of sepsis
(14, 19). Additionally, the only study reporting non-
White and non-Black patients in a single “Other” cat-
egory found this group to have a higher relative risk
than White patients, and a higher relative risk than
Black patients (16). These findings suggest that the
rates of sepsis development in other races may differ
compared with White and Black patients, but existing
data are sparse and conflicting.

Comparisons between these studies are limited by
their different study periods (Table 2), as sepsis, defini-
tions, epidemiology, and prognosis have changed over
time (34). However, across all studies, Black patients
with sepsis were younger than White patients, which is
consistent with the lower age of the Black population
in the United States (35, 36). Limitations include the
varied methods of reporting the incidence, identifica-
tion, and populations of sepsis in the included studies,
limited data on patients who were not White or Black,
and challenges associated with controlling for socioec-
onomic factors, lifestyle, biology, and race-based dit-
ferences in access and quality of care, as reported by
the included studies.

Socioeconomic Status

Five studies investigated the impact of SES on the de-
velopment of sepsis, all indicating that low SES was sig-
nificantly associated with a higher incidence of sepsis
(20,22-24) (Table 3). Four studies continued to show
an association between low SES and sepsis incidence
after adjusting for confounding variables. One study
adjusted for 20 confounding factors including sex, cal-
endar year, and comorbidities, and still demonstrated
that SES and sepsis incidence were inversely related
(23). Additional SDoH may be integrated into SES. For
example, differences in chronic diseases and substance
abuse rates between the SES groups explained 43-48%
of the differences in the risk of bacteremia (22), and
comorbidities and surgical procedures were respon-
sible for a significant portion of the association be-
tween SES and sepsis (23).

Although all studies indicated an increased risk of
sepsis in lower income groups, the assessment of SES
varied significantly. Measures of SES included the
highest educational level achieved by the patient (23),
composites of education and personal income (22),
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and whether a patient lived in a “medically under-
served area” (21). Despite these differences, the overall
findings suggest an association between low SES status
and the risk of sepsis.

Old Age and Frailty

Four studies investigating the effect of age and frailty
on sepsis were included in this review. These studies
focused on related but distinct primary independent
variables, including age, frailty, and chronic medical
conditions (27-29).

In all studies reporting on age and chronic med-
ical conditions, the incidence of sepsis increased with
age (28-30). Martin et al (28) noted that the incidence
of sepsis “increased exponentially in all age deciles”
When examining the effects of chronic medical condi-
tions, all 11 included conditions increased the risk of
sepsis; however, chronic lung disease had the strongest
adjusted and unadjusted association (29). Similarly,
an increased incidence of sepsis was reported in frail
patients, following adjustment for age, sex, obesity, and
other comorbidities (27). Together, these studies dem-
onstrate that age, frailty, and chronic medical condi-
tions are independently associated with an increased
risk of sepsis (Table 4).

Although all studies evaluated different primary
outcomes, the analysis of these three variables to-
gether is important, as the prevalence of frailty, which
is associated with increased morbidity and mortality
(21), increases with age, contributing to a higher risk
of sepsis among older adults (37). To date, no studies
have evaluated their intersectionality and how they can
jointly affect the incidence of sepsis.

Social Support

Only one study examining the effects of social support
on sepsis incidence was identified (33). Specifically,
Seymour et al. compared the incidence rate ratio (IRR)
between widowed, divorced, single and married indi-
viduals and found that the incidence of sepsis increased
in widowed, divorced, and single people (Table 4).
These results persisted after adjustment for age, sex,
and ethnicity. Multiple independent data sources
were used to derive IRR, and there was no analysis of
neighborhood or community factors related to marital
status. This is of particular concern as previous studies
(21) have identified neighborhood SES as a risk factor

8 www.ccejournal.org

for sepsis, suggesting that other neighborhood-associ-
ated factors may also be important to consider.

Health Behaviors

Two studies investigating the impact of tobacco use
and alcohol dependence on sepsis incidence were in-
cluded in this review (25, 26). Although no differences
in the incidence of sepsis were reported between to-
bacco users and nonusers, a significant association
was identified between alcohol dependence and the
incidence of sepsis and septic shock (Table 5). Both
tobacco use and alcohol dependence have previously
been studied in relation to sepsis (38, 39). In partic-
ular, the relationship between alcohol dependence
and sepsis reported in the included study is consistent
with the existing literature; however, the lack of clin-
ical significance observed between smoking status and
sepsis is contradictory (38). This may be due to lim-
ited sample size and inconsistent recording of patient
smoking status. Although the results of the included
studies vary, the results provide insight into how SDoH
can affect sepsis incidence and a rationale for further
exploration of health behaviors, including other sub-
stance use disorders.

Gender

Two studies investigated the impact of gender on sepsis
in patients in the intensive care unit. Significantly more
men developed sepsis compared with women (31, 32)
(Table 5). The consistent findings of these studies and
their large sample sizes (Table 5) suggest that differ-
ences in the occurrence of sepsis can be affected by
gender. Both studies were limited by the use of retro-
spective data, and neither study analyzed the degree
to which differences in behavior versus differences in
biology mediate disparities or attempted to adjust for
health behaviors, such as alcohol use, which can vary
between men and women (40). Additionally, no ex-
isting literature has investigated how gender identity
could impact sepsis independent of biological sex.

DISCUSSION

Overall, there is evidence that SDoH affects the inci-
dence of sepsis. Studies evaluating SES, aging, frailty,
gender, alcohol dependence, and social support dem-
onstrated an association between sepsis and SDoH;
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however, the strength of the association varied. Race,
the SDoH most studied, had four studies that showed
an increased incidence of sepsis in Black patients com-
pared with White, whereas two showed the opposite
association. Ultimately, the conclusions are limited by
the heterogeneity of the studies and their definitions of
their respective SDoH, which provides insight into the
need for future standardized definitions and collection
of SDoH data.

SDoH are becoming an important focus in under-
standing how to effectively prevent acute and chronic
conditions. During the COVID-19 pandemic,
researchers evaluated how SDoH impacts rates of in-
fection, hospitalization, and mortality (8). A study
evaluating more than 23 million individuals identified
that South Asian and Black patients were at higher
risk of COVID-19 mortality compared with White
patients. This difference remained significant after
adjustment for confounding factors but was partially
attributable to comorbidities and deprivation, a term
that includes SES, education, occupation, and hous-
ing status. Other studies found that although Black
and White patients had different risks of COVID-19
infections, this risk was mediated by community-
level deprivation, especially for Black patients (8, 9).
These studies highlight the importance of SDoH in
understanding the disproportionate risk of COVID-
19 experienced by various racial groups. Similarly,
previous research has demonstrated that a greater
number of SDoH is associated with a greater inci-
dence of chronic diseases, such as stroke, as well as
cancer mortality (41, 42). In our review, studies eval-
uating race had conflicting results, whereas studies
evaluating SDoH, such as lower SES and poor social
support, were associated with an increased incidence
of sepsis. In line with COVID-19 findings and studies
of other diseases, these results underscore the impor-
tance of collecting data on SDoH, including race, and
highlight the need for a standardized approach to col-
lecting sociodemographic and specifically race-based
data (43).

This review highlights the importance of SDoH as
risk factors for sepsis; however, they must be inter-
preted along with the heterogeneity of the study meth-
odology and the results. Methodological heterogeneity
between studies was due to differences in investigated
populations, SDoH definitions, outcome measures,
and the use of hospital discharge data to identify sepsis

12 www.ccejournal.org

cases, which has a limited sensitivity for sepsis iden-
tification of 27.6-42.6% (41). Homogeneity in study
location, with most conducted in the United States,
limits the generalizability of these findings. Finally,
although most studies adjusted for confounding vari-
ables, few analyzed how one SDoH could modify an-
other. For our review specifically, included articles
failed to account for SES as a confounding factor for
the association between race and incidence of sepsis.
This is particularly important given SES’s strong as-
sociation with incidence of sepsis, whereas race’s as-
sociation varied between studies. Overall, this review
demonstrates a need for an intersectional approach
that evaluates the cumulative impact of SDoH on
sepsis incidence.

Despite these limitations, there were several
strengths to our review. To our knowledge, this is the
first review to evaluate any associations between SDoH
and the development of sepsis in adults. Further, this
study evaluated the quality of literature using the
JBI checklist, providing organized insight into the
strengths and limitations of individual articles. In
addition, this review identified many gaps in the liter-
ature surrounding SDoH and sepsis.

Given that SDoH has been implicated in the pro-
gression and development of many health conditions
(42, 44, 45), including sepsis, understanding both their
independent and combined effects is important for
improving sepsis prognosis. To address the heteroge-
neity of the existing studies, future prospective studies
need to implement appropriate methods of collecting
SDoH data, particularly race-based data. Current re-
search data collection often conflates race-based termi-
nology with ethnicity-based terminology (i.e., White
vs Hispanic), failing to account for important differ-
ences between race and ethnicity. Although for the
purposes of this review, the language was based on the
included reviews, creating that standardized terms in
the future will allow for an appropriate analysis of the
effects of SDoH on the incidence of sepsis by ensuring
comparability between studies. Further, this requires
more prospective studies to understand the interac-
tions between SDoH and sepsis. This will help guide
the development of risk stratification models, as well
as the clinical and policy-based interventions needed
to improve sepsis diagnosis and prognosis. Identifying
vulnerable populations with higher incidence of sepsis
may allow SDoH to act as risk-assessment tools for
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sepsis in the emergency department, helping to iden-
tify and guide early therapeutic intervention.

CONCLUSIONS

This scoping review is the first to evaluate SDoH in
association with the development of sepsis. Studies
evaluating SES, aging, frailty, and gender unanimously
demonstrated an association between sepsis and
SDoH. Further, studies examining other SDoH, partic-
ularly race, demonstrated heterogeneity in what popu-
lations are at greatest risk of developing sepsis. These
heterogeneous results can be attributed to the differ-
ent outcomes assessed, the methodology for collecting
SDoH data, and the different populations investigated.
Future prospective cohort studies are needed to re-
duce the methodological heterogeneity in SDoH re-
porting and increase the comparability of the studies.
Given the high mortality rate of sepsis (2), there is an
urgent need to use SDoH in conjunction with biolog-
ical markers as risk stratification tools for improved di-
sease management.
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